The exchange factor and diacylglycerol receptor RasGRP3 interacts with dynein light chain 1 through its C-terminal domain.
RasGRP3 is an exchange factor for Ras-like small GTPases that is activated in response to the second messenger diacylglycerol. As with other diacylglycerol receptors, RasGRP3 is redistributed upon diacylglycerol or phorbol ester binding. Several factors are important in determining the pattern of translocation, including the potency of the diacylglycerol analog, the affinity of the receptor for phospholipids, and in some cases, protein-protein interactions. However, little is known about the mechanisms that play a role in RasGRP3 redistribution aside from the nature of the ligand. To discover potential protein binding partners for RasGRP3, we screened a human brain cDNA library using a yeast two-hybrid approach. We identified dynein light chain 1 as a novel RasGRP3-interacting protein. The interaction was confirmed both in vitro and in vivo and required the C-terminal domain encompassing the last 127 amino acids of RasGRP3. A truncated mutant form of RasGRP3 that lacked this C-terminal domain was unable to interact with dynein light chain 1 and displayed a dramatically altered subcellular localization, with a strong reticular distribution and perinuclear and nuclear localization. These findings suggest that dynein light chain 1 represents a novel anchoring protein for RasGRP3 that may regulate subcellular localization of the exchange factor and, as such, may participate in the signaling mediated by diacylglycerol through RasGRP3.